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AMERICAN NATURALIST. 

VOL. xvii .-7UNE, I883.-No. 6. 

PEARLS AND PEARL FISHERIES.1 

BY W. H. DALL. 

PART I. 

THE beautiful objects which form the subject of this discourse 
are familiar to all, and though neither gems nor jeweis they 

are generally associated with them in our minds and put to simi- 
lar uses in fact. No gem in its natural condition will compare 
for a moment in beauty with the perfect pearl, as nature offers it; 
any touch except that necessary to fasten it in its setting would be 
desecration. On the other hand true gemns, except the opal which 
comes nearest to the pearl, in general owe their attractiveness 
far more to the manner in which they are cut and polished than 
to their inherent properties. 

Pearls are produced by shell fish, or, more precisely, by certain 
mollusks inhabiting, the water, the inner layer of whose shells 
possesses the same iridescent or nacreous character, and is often 
known as " mother-of-pearl." 

The soft internal part of these creatures is covered by a thin 
delicate membrane called the mantle, by the surface and especially 
the outer edge of which the shell is secreted. The shell consists 
of two parts, the epidermis and the shelly matter proper; the lat- 
ter, again, is usually composed of more or less different layers. 
The epidermis or skin is of a horny texture and chiefly composed 
of a substance called conchioline. It is usually colored darker 
or lighter brown, and may be extremely thin or almost invisible. 
It may be entirely dissolved in caustic alkali, but is not affected 

1A lecture delivered at the National Museum, Washington, at the request of the 
committee of the Biological and Anthropological Societies. 

VOL. XVII.-NO. VI. 40 
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by ordinary acids, and serves as a protection to the carbonate of 
lime of which the true shell is composed. This carbonate of 
lime may be deposited in prisms, as of arragonite, in amorphous 
or fibrous layers, or as "mother-of-pearl." In all cases it con- 
tains more or less animal matter which binds it rmofe firmly to- 
gether. In the case of the pearly or iridescent shell, which is all 
that it is necessary for us to consider at present, the pearly lus- 
ter is caused by the action upon light of the minute layers of 
which the nacre is composed. These layers are microscopically 
corrugated, and their edges meet the rays of light and partly de- 
compose them, as do the drops in a rainbow, producing the play 
of varied colors. This has been proved in two ways, first, by 
digesting mother-of-pearl in acid until all the lime is dissolved. 
A pellucid membrane, representing the animal matter, still 
remains, and if undisturbed still shows the iridescence. But if 
pressed flat so as to remove the corrugations, it also loses its 
pearliness. Again by means of a diamond splinter, and an engine 
invented by Mr. Barton of the British mint, similar corrugations 
have been engraved on the polished surface of a steel button with 
the result of producing the pearly play of colors; a process 
which would have proved commercially valuable could the en- 
graved buttons have been kept from tarnishing. 

There are also fine superficial lines on pearly surfaces which 
may add to the effect. These run in various directions, are 77100 of 
an inch apart, according to Dr. Carpenter, and may be due to the 
minute cilia with which the mantle is provided. 

Pearls are concretions in the tissues, of the same material as 
that which composes the shell layers, and are usually due to the 
presence, in the secreting tissue, of some irritating particle or 
parasite, much as in the tissues of an animal a Trichina becomes 
covered with a limy cyst. In the mollusk, however, the layers are 
constantly added to until the pearl reaches a considerable size. 
When it becomes so large that the valves of the shell cannot 
close, the mollusk soon dies and the pearl may be washed away 
and lost. If the pearl escapes from the tissues during the life of 
the animal, it may become cemented to the inside of the shell; or 
pseudo-pearls may be formed by the mantle over projections from 
the inside of the valves. Concretions similar to pearls, but luster- 
less, are formed in many mollusks, as is frequently observed in 
the common oyster on our tables. 



1883.] Pearls anzd Pearl Fisheries. 5 S 

For technical purposes pearl-producing mollusks are divisible 
into two classes, fresh-water and marine. It is noticeable that of 
all the great multitude of air-breathing snails which live upon 
land, or in trees, not one produces a nacreous shell; and, further, 
that even among fresh-water mollusks none of the air breathers 
are pearly, and few of those which breathe by gills, except part 
of the bivalves, especially those belonging to the group typified 
by our common river mussels, and so appropriately called the 
Naiades. We will first consider these, of which the most import- 
ant is the true European pearl mussel (Marga;'itana 7nargar- 
li/era L.). 

This mollusk is found in cool temperate climates over most 
parts of the northern hemisphere, though not plenty in America 
and somewhat irregularly distributed. It requires clear streams 
or ponds, of which the water contains a certain proportion of lime. 
These conditions are fulfilled in several parts of Britain, North 
Wales, Sweden, France and Germany, Russia and Siberia. The 
use and value of these pearls were known to the ancient Romans 
at a very early period. One reason for the invasion of Britain is 
said to have been the reputed pearl fisheries. Pliny remarks that 
it was in his time a well-known fact that " in Britannia pearls are 
found, though small and of poor color; for Julius Cesar wished 
it to be distinctly understood that the breastplate which he pre- 
sented to Venus Genetrix in her temple, was made of British 
pearls." Tacitus mentions them as indigenous products of Bri- 
tain in his life of Agricola, describing them as paler and less 
brilliant than oriental (marine) pearls. The search for pearls, a 
profitable industry in which the ancient Britons eagerly engaged, 
is still carried on to some extent in Wales. The traveler who 
sojourns in the vicinity of Conway castle is sure to be solicited to 
buy some British pearls, which in I857 were worth from one to 
three dollars an ounce, but are chiefly valuable as curiosities.' 
About one mussel in a thousand contains a pearl large enough to 
be of any value, so that it is evidently not a very remunerative 
pursuit. 

The British pearl fishery is fully described by Forbes and Han- 
ley in their British Mollusca. The Conway and the Irt in Eng- 
land, the Tay and Yythan in Scotland and the rivers of Tyrone 
and Donegal in Ireland were the site of the principal fisheries. 

I Encycl. Brit., Ed. VIII, Art. Pearls. 
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The Scotch fishery continued until the end of the last century. 
The mollusks are still collected, but only as bait for the Aberdeen 
codfishery. The peasants used to gather the mussels in the River 
Tay before harvest time; the pearls were usually found in old and 
deformed specimens; round ones, perfect in every respect and of 
the size of a pea, were worth $I5 or $20. 

In the twelfth century it appears that there was a commerce in 
Scotch pearls. In I355 the Parisian jewelers enacted that no 
worker in gold or silver should set them with oriental pearls ex- 
cept in large ornaments or jewels for churches. In the reign of 
Charles I, the Scotch pearl trade was of sufficient importance to 
attract the attention of Parliament. The Scotch fishery seems to 
have been nearly forgotten, when in i86o a foreign dealer, Moritz 
Unger, conceived the idea of making a tour through the districts 
where the pearl mussel was known to abound. He found many 
in the hands of people who did not know their value, and pur- 
chased all he could find. In consequence, many peasants took 
up the search at times when they were otherwise unemployed and 
some were so successful as to make $40 or $50 a week. In i865 
it is estimated that pearls to the value of $6o,coo were found. 
One Scotch pearl was bought by the Queen for $200. Since the 
fisheries have revived, the value of the pearls has risen, and good 
ones bring from $25 to $Ioo. One of the pearls, according to 
Frede, which ornament the royal crown of Great Britain, was 
found in the River Conway by a lady-in-waiting to Catherine, wife 
of Henry VIII.1 The lady was fishing and accidentally hooked 
a mussel, or picked one up on the sand, which out of curiosity 
she opened and discovered a pearl of unusual size. Otherwise 
its chief merit consisted in being a native production. It is as 
large as a bean. 

American naiads afford few good pearls, the nacre not being 
sufficiently brilliant in general, but a few very valuable pink pearls 
have been obtained from a Florida species. One is represented' 
to have been found in New Jersey which sold in Paris for $2000. 
In any case the labor and expense, at present rates, in this coun- 
try are so great as to render the business unprofitable. 

In Germany the pearl mussel flourishes best in the Bavarian 
forest between Regensberg and Passau, and the streams which 

'Fr~d6, Voyage, etc. i882. 
2 American Cyclopaedia, Art. Pearls. 
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head in the Fichtelgebirge. The Saxon fisheries are under the 
control of the Crown, through the ministry of the interior and of 
finance, and are chiefly located in the basin of the White Elster 
and its tributaries, upon which are situated twenty-eight mill 
reservoirs. 

The shell of the pearl mussel is composed of three layers; the 
outer brown or yellow conchioline or epidermis; next a layer of 
prismatic character, the calcareous prisms being set at right angles 
to the inner surface of the shell, and lastly the inner layer of 
pearly or iridescent shell, which in -the pearl oyster is called 
"mother-of-pearl." The two latter layers are composed of car- 
bonate of lime, and at the margin the horny epidermis usually 
extends in a flap which is turned in over the edge but not at- 
tached to the inner surface. The mature shells sometimes reach 
six inches in length. 

If a foreign body, such as one of its own eggs, a grain of sand 
or a minute cercarian parasite penetrates where it irritates the 
mantle and cannot be removed, it speedily becomes encysted or 
covered by a little capsule. This is thickened from time to time 
by additional deposits, and thus becomes a pearl. Upon the part 
of the mantle which makes the deposit, the character of the pearl 
depends. Some of the concretions partake of the nature of the 
epidermis, are brown and yellow and without luster. Most fresh- 
water pearls, when sawed in two, exhibit an aggregation of the 
prismatic shell substance radiating from a central point, which 
alternates with concentric epidermal layers and is externally cov- 
ered and adorned by a stratum of true pearl. If the last is thick, 
clear and iridescent, the pearl is valuable, if not, it is worthless. It 
is thus evident that the common notion of a pearl, as being pearly 
throughout, is in most cases incorrect. 

Disease may set up an irritation which will cause shelly concre- 
tions to form in the tissues of the mollusk. - These are usually 
small and irregular in shape, and in the pearl mussel are most fre- 
quent in the substance of the large muscles which close the valves. 
Such concretions are called sand-pearls, and are mostly used in 
embroidery and cheap jewelry. 

In the above-mentioned cases the pearl lies in the substance of 
the mantle or tissues, but it may happen that with increasing size 
it works out into the cavity of the shell outside of the mantle. 
In this case it is very apt to become attached to the inside of the 
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shell, and having become so at one point, the size of the connec- 
tion rapidly increases, so that the pearl is soon permanently 
cemented to the spot. These are less valuable because less regu- 
lar in shape and iridescence than the free pearls. In any case the 
matter of which the pearl is composed is secreted at the expense 
of the shell, so that it is not strange that a shell' which contains 
good sized pearls is almost always recognizable, and that it is sel- 
dom that a mussel of perfectly normal and regular shape contains 
a pearl. The fishers claim that three characteristics of the out- 
side of the shell indicate the presence of pearls, namely: I. 
Grooves or ridges from the beaks to the margin; 2. A kidney- 
shaped outline; 3. The asymmetry of the valves with regard to 
the median vertical plane of the animal. 

The regulation of the pearl fisheries in Saxony is very ancient. 
In i62i Duke Johan Georg I, of Saxony, reserved this fishery for 
the Crown, and appointed Moritz Schmirler conservator. From 
that time to the present day (with a single exception during the 
seventeenth century) the masters of the royal pearl fisheries, 
twenty-one in all, have been direct descendants of Abraham 
Schmirler, who succeeded his brother Moritz in i643. The family 
has changed their name in that time by one letter, and call them- 
selves Schmerler. The present incumbent is Moritz Schmerler, 
Senior.' 

These fisheries were carefully* inspected from a very early 
period, and general directions for their protection were drawn up 
by Dr. Thienemann and authorized June I5, I827. The waters 
are inspected in spring to see if the mussel beds have been dis- 
turbed by ice or debris during the freshets. The area over which 
the fisheries extend is not searched every year, but is divided into 
3I3 tracts, of which each tract is considered as equal to one day's 
work for three pearl-seekers; and only twenty or thirty tracts are 
fished over in any one year, so that after fishing each tract has ten 
or fifteen years rest before it is fished over again. 

The pearl seekers, who appear to be quite at home in the water, 
gather the mussels with a peculiarly formed piece of iron, which 
is sharpened at one end. With this they pry open the valves and 

1 For a full account of these fisheries see Dr. J. G. Jahn's " Perlfischerie im 
Voigtlande," Oelnitz, I854; and T. v. Hessling's " Perlmuscheln und ihre Perlen " 
for those of Bavaria. The data here presented in regard to the German pearl fisheries 
are due entirely to the, report of Dr. II. Nitsche on the fresh-water pearl fishery as 
illustrated by the International Fishery Exhibition at Berlin in i88o. 



I 883.] Pearls and Pearl Fisheries. 585 

search the animal for pearls. If any are detected they cut the 
muscles which hold the two valves together, and extract the 
pearls; but if none are found the creature is restored uninjured 
to the water. The pearls are put into a bottle of water on the 
spot, and afterward dried and sorted in the house. Sometimes a 
mussel will be found with small pearls in it which give promise of 
better growth. Such shells are marked with the point of the 
iron and put back. Sometimes excellent pearls have been ob- 
tained from mussels which had been so treated. The pearl fishers 
recognize four qualities of pearls: clear, half clear, sand-pearls 
and refuse. The last are chiefly those which are composed only 
of the prismatic or epidermal shell-substance, are brown or black 
and without luster. Rosy and green pearls with fine luster are 
very highly esteemed. 

The yearly product of pearls is known from the royal account 
books. 

In i649 Abraham Schmirler obtained fifty-one large and forty- 
two small clear pearls, thirty-two half clear pearls, fifty-nine 
refuse and forty-two black pearls. But only since I7i9 has a 
complete report been made accessible. The results are shown in 
the following table: 

Clear Pearls. Half clear. Sand-Pearls. Refuse. Totals. 
For the Years _ 

Total.1 Annual. Total. Annual. Total. Annual. Total.'Antiual. Total. Annual. 

1719-39 .* l 809 90.45 726 36.35 12C0 6o.oo 552 27.60 4288 214-40 
1740-39 . 1412 70.60 578 28.65 485 24.25 281 14.05 2751 T37-55 
1760-79 . 1 1042 52.10 272 13.60 427 21.35 219 10.95 i960 98.oo 
1780-99 . 1 . . I 26i 63.05 243 12.15 357 17.85 179 8.95 2040 102.00 
I800-i9 ..... 1 603 80.15 26i 13.05 325 I 6.25 203 10.15 2392 i09.60 
1820-39 . 1 - - i 659 82.95 340 17.00 325 I 6.25 326 I 6.30 2650 132.50 
1840-59 . 1 i 884 94.20 6Io 30.50 388 19 40 305 25.25 3387 i69-35 
i860-79 ..... i6i8 80.90 682 34.10 450 22.50 514 25.70 32641 i63.20 

In 161 years. . 12288 76.32 3708 23.03 3957 24.57 2779 17.25 22732 141-19 

The table shows the total product for each quality for the peri- 
ods of twenty years each, and the mean annual product of each 
quality, also the totals and annual means for the whole period of 
i6i years covered by the table. 

The pearls were formerly turned over to the Royal Museum of 
Natural History, where they were held subject to the needs of 
the directors of the famous Royal Art Museum of Dresden. 
They were sorted and the finest employed in making articles of 
ornament, collars, bands, etc., and in embroidery. A magnificent 
pearl collar is one of the treasures of the Dresden "Green vaults," 



586 Pearls and Pearl Fisheries. [June 

it contains I77 pearls from the Elster, and is valued at about 
$7000. The finest pearls found since i8i9 were nine in number, 
weighing thirty-five karats, and valued at eighty-five thalers each. 
In I802 the Royal Museum sold 7000 thalers' worth of pearls, 
and with the proceeds bought the Racknitz collection of minerals. 
In I826 forty-three particularly fine pearls were made into an 
ornament for the Grand Duchess of Tuscany. The value of the 
pearls obtained in I879 was about $750. At present the pearls 
come under the control of the ministry of finance. 

Attempts have been made from very early times to induce arti- 
ficially the formation of pearls by the fresh-water pearl mussel. 
To an invention of this kind the celebrated Linnacus, " father of 
natural history," owed his order of knighthood, conferred by the 
King of Sweden in I757. The plan, though successful in pro- 
ducing pearls, was soon given up on account of the expense in- 
volved. Attempts have been made more lately in Saxony to 
obtain pearls in two ways: ist. By introducing some foreign sub- 
stance (such as a small pearl or a little pellet of porcelain) into 
the mantle in imitation of the process by which the finest natural 
pearls are developed; 2d. By inserting these bodies between the 
mantle and the shell, as the Buddhist monks of China do with 
their little tin Buddhas. The first process has not proved satis- 
factory; in the second the substances used are generally covered 
with a coating of nacre which may become quite thick but is 
generally so irregular, and even angular, in shape as to make the 
result of little value. In 1850 Herr Schmerler began the manu- 
facture of nick-nacks, such as portmonnaies and little boxes of 
the polished valves of the mussels. These no doubt most of you 
have seen. They appear at Niagara, at Coney Island, in the 
Yosemite and at Saratoga, wherever the traveler sojourns and 
mementos are likely to be in demand. The manufacture has been 
authorized by the Saxon government and already greatly exceeds 
in value and importance the pearl fishery of which it was origin- 
ally a mere incident. The latest improvement reported is that of 
polishing the shell until it is so thin that it becomes transparent 
and a photograph can be seen through it, or the purchaser may 
have his own portrait photographed upon the reverse side of the 
shell itself, and present it 

"Smiling through gates of pearl" 

to the lady of his choice. 
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This industry is carried on in the town of Adorf, where many 
hundreds of thousands of mussels are worked up annually. If it 
were not for raw material received from other parts of Europe the 
Saxon beds would soon be depopulated. A similar manufacture 
has sprung up in parts of Bohemia and Bavaria. Naturally other 
sorts of pearl shell are worked up in the same shops, especially 
Ha/io/is iris Chemn., from New Zealand, and Turbo miarmora/zis 
L., from the East Indies; Turbo pica L., from the West Indies 
and the Californian " abalones," Na/is craciterodi, splendens and 
rutfescens. 

Japan produces some small but brilliant pearls fiom her fresh- 
water mussels, Cristaria spatiosa and Anodontafrponica, especi- 
ally the former. 

In China the immense but thin-shelled Di~psas plicatus is made 
use of to produce miracles by the monks of a Buddhist monas- 
tery at Pui sa ch'i p'ang. Small stamped tinfoil images of Bud- 
dha are slipped between the mantle and the shell at the front end 
of the animal, and it is then placed in an aquarium or tank. In 
two or three months they are covered by a coating of pearl which 
fastens them to the inside of the shell while the embossed features 
of the image stand out in relief. As many as twenty of these 
"miraculous" Buddhas are sometimes found on a single valve. 
The pious pilgrims, in ignorance of the means by which they are 
produced, consider this the highest testimony to the supernatural 
character and powers of the venerated founder of their sect, 
while the monastery reaps a handsome income from the same. 

(To be continued.) 

:o: 

ABORIGINAL QUARRIES-SOAPSTONE BOWLS AND 
THE TOOLS USED IN THEIR MANUFACTURE. 

BY J. D. McGUIRE. 

0F recent years soapstone quarries showing undoubted evi- 
dences of having been regularly worked by early American 

races, have been discovered in several of the States of the Union, 
and it is highly probable that they will be found wherever the 
soapstone itself is met with of a character suitable for being 
worked. The manner of working the quarries, the tools used in 
them, as well as the vessels there made are as yet comparative 
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